Phospholipases may play multiple roles in anisotropic plant cell growth.
Both the cortical microtubule cytoskeleton and cellulose microfibrils are important for the anisotropic growth of plant cells. Although the two systems interact, the details of this interaction are far from clear. It has been shown the inhibitors of phospholipase D, phospholipase A(2) and phospholipase C all cause disorganisation of the microtubule cytoskeleton. Since the phospholipases act on the plasma membrane, which links cortical microtubules to cellulose microfibrils in the cell wall, they may play a key role in the communication between the two structures. This communication may take various forms. Microtubule-linked phospholipase activity may cause the organisation of underlying cellulose microfibril liquid crystals. Alternatively, phospholipases may co-operate in the regulation of plasma membrane fluidity, affecting the movement of cellulose synthase complexes in the underlying plasma membrane. GPI-anchored proteins in the plasma membrane, which are cleaved by phospholipases, may possibly play a role.